Human tau filaments induce microtubule and synapse loss in an in vivo model of neurofibrillary degenerative disease.
The intracellular accumulation of tau protein and its aggregation into filamentous deposits is the intracellular hallmark of neurofibrillary degenerative diseases such as Alzheimer's Disease and familial tauopathies in which tau is now thought to play a critical pathogenic role. Until very recently, the lack of a cellular model in which human tau filaments can be experimentally generated has prevented direct investigation of the causes and consequences of tau filament formation in vivo. In this study, we show that human tau filaments formed in lamprey central neurons (ABCs) that chronically overexpress human tau resemble the 'straight filaments' seen in Alzheimer's Disease and other neurofibrillary conditions, and are distinguishable from neurofilaments by their ultrastructure, distribution and intracellular behavior. We also show that tau filament formation in ABCs is associated with a distinctive pattern of dendritic degeneration that closely resembles the cytopathology of human neurofibrillary degenerative disease. This pattern includes localized cytoskeletal disruption and aggregation of membranous organelles, distal dendritic beading, and the progressive loss of dendritic microtubules and synapses. These results suggest that tau filament formation may be responsible for many key cytopathological features of neurofibrillary degeneration, possibly via the loss of microtubule based intracellular transport.